Summary
Introduction
The Tevatron I upgrade includes the creation of an antiproton (p) source for the purpose of providing for pp collisions at a c.m. energy of 2 TeV with a luminosity of greater than 1030/(cm2 s).1 The source will consist of one or more rings which cool and accumulate significant fluxes of circulating antiprotons; 80 GeV extracted protons will be used to produce 4.5 GeV p in a short, dense target. The collector and following transport should inject a maximum number of these particles into the acceptance of the following cooling ring. Therefore, one must minimize effective beam emittance growth due to chromatic aberrations and scattering. For this scenario, the full precooler admittance ellipses possess an area of 5.Ofr mm-mr in both transverse planes, and the AP/P passband is +2% full width.
The collector was chosen to be a pulsed lithium rod through which the p beam passes. The azimuthal magnetic field setup within the conductor is linearly proportional to the pulse current Fig. 3 ) reduce the vertical chromatic aberration term (yly' AP/P).6 We find that 80% of the particles are collected into the admittance ellipses (1) for JAP/PI < 2.0%.
Particle Yields
The transmission t of the beam line, i.e., the fraction of p that are accepted by the precooler (Eq. (1) ), is found to be t = 4.42 x 10-2 so t(AQAP/P)= 2.59 x 10-2 msr; t is reduced to 3 x 10-2 when multiple scattering in the lithium lens is included. The t is also a function of the production z within the target, which we take to be 6.0 cm tungsten. This 
where: 
Beam Performance
We address two topics in this section: (1) the integrated solid-angle momentum acceptance of the system AQAP/P, and (2) 
Discussion
The obtained flux N-/N = 2.3 x 10-6 impacts upon P P the collection time. Thus, we have investigated further options for increasing the yield, in particular to find the maximum rate that can be obtained, irrespective of engineering and radiation safety considerations.
(a) The first option tried was to reduce the primary source to a radius of 0.1 mm; a production semicone angle of 50 mr can be collected. A 7.5 cm lithium lens collector was followed by a matching telescope and our previously-designed injector; no translation sections were incorporated. The best yield was obtained for a 2.0 cm tungsten target. Including multiple scattering, we find N-/N = 4.75 x 10-6. This reprepp sents a x2 gain over the conservative system.
(b) Another option involved replacing the lithium lens by pulsed quadrupole multiplets. These were less satisfactory because of severe chromatic aberrations in the plane in which the second quadrupole was focusing.
The best yields were found to be N-/Np < 1.8 x 10-6.
Clearly, large AP/P values exacerbate the collection problem.
The antiproton transport to precooler will no doubt pass through several stages as the machine requirements are finalized; target and radiation safety problems have to be solved. The modular approach will prove useful in the final designs. 
